INTRODUCTION
In order to gain an insight into the mechanisms by which substances are fonned inside a burning cigarette, it is essential to know the environmental conditions at their point of formation. In a previow study (1, 2) , contour distributions of low molecular weight gases were obtained inside a burning cigarette under continuous draw conditions. These distributions were relatively easy to obtain since, to a first approximation, they did not change when they moved down the cigarette as the cigarette burnt under the steady conditions. The situation of intermittent puffing and smouldering is more complex since the gas distributions are likely to change rapidly during the smoking regime, as is observed for the temperature distributions (3) . Two studies (4, 5) have measured gas concentrations on the central axis of a burning cigarette during a puff. However, both studies extracted the gases from the cigarette during the whole puff, and thus obtained an average value for the internal concentrations which gave no indication of how they might vary during the puff. The previous studies have shown that the interior of the coal is oxygen deficient, and have identified the general areas where the oxides of carbon are produced. Improved techniques are necessary to determine the rapid changes that occur in the gas concentration contours during the puff. Much larger quantities of data are needed for analysis than are required during continuous draw conditions; the transit time of the gases from the combustion coal of the cigarette to the gas analysis system can become particularly significant during a two-second puff, consequently the transit time must be kept as small as possible, and its effects corrected for.
A suitable experimental system for obtaining samples of gases from a cigarette coal at various times during a puff has been developed, together with computer programs for converting the data into a form suitable for computer plotting. The use of this system to obtain contour distributions of low molecular weight gases inside the coal at various times during puffing and smouldering is described in this paper.
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EXPERIMENTAL DETAILS
The experimental system consisted of a sampling probe inserted radially into the cigarette, and connected via a small filtration unit to a quadrupole mass spectrometer. The dimensions of the sampling system have been kept as small as possible, compatible with there being no bloddng by tarry material produced by the burning cigarette. The cigarette was smoked in an atmosphere of 21 °/o (v/v) oxygen in argon, so that the product carbon monoxide could be monitored mass spectrometrically at the m/e 28 peak, without interference from atmospheric nitrogen. Untipped cigarettes were used in the study, containing a typically English-type flue-cured tobacCo, cut at 56 cuts per inch. The cigarettes were 70 mm long, 8 mm in diameter, and were wrapped in naturally porous paper of air permeability 18 cm min -1 (10 cm water**) -1 • The cigarettes were selected for weight (0.99 ± 0.02 g) and pressure drop (9.3 ± 0.5 cm water at an air flow of 17.5 cm 3 s-1 ), and were conditioned at 21 °C and 600/o relative humidity.
The Probe Assembly
The probe was constructed from a quartz tube 90 mm long, 1.1 mm outside diameter and 0.95 mm inside diameter. Inside the quartz tube, a platinum and platinum-13 Gfo rhodium thermocouple junction (0.05 mm diameter wire) was mounted at the end which would be inserted into the cigarette, with both of the thermocouple leads threaded through 0.2 mm outside diameter quartz tubing. A stainless steel tube (0.31 mm inside diameter, 0.56 mm outside diameter) was also positioned inside the larger quartz tube, with its end 6 mm behind the cigarette end of the quartz. The other end of the steel tube protrubed 15 mm out of the quartz, and was connected io the filtration unit. The cold end of the quartz tube was sealed to the steel tube with epoxy resin. The platinum and platinum-130/o rhodium thermocouple leads were connected wing copper-0.6 Ofo nickel and copper thermocouple compensating wire respectively, to a cold junction compensation unit (Churchill Instruments Co. Ltd., RJX 1/3B-L2).
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Filtration Unit
The filtration unit consisted of a Cambridge filter pad (1 mm thick) positioned within two polytetrafluorethylene washers (7 mm inside diameter) and two rubber ·o• rings (19 mm outside diameter, 4 mm thick) between two brass plates. Each brass plate had a 0.25 mm diameter hole drilled through its centre, through which the gas stream passed, and the two plates were held together with three nuts and bolts. The total volume between the two brass plates was 0.038 cm 1 when they were bolted together, and it was filled entirely by the filter pad. The exit side of the filtration unit was connected to the mass spectrometer via 1 m of 0.25 mm inside diameter stainless steel tubing. The flow (0.12 cm 3 s -1 ) through the probe and filtration unit was governed by the impedance of this capillary tube connection to the mass spectrometer.
Mass Spectrometer
A Finnigan 400 quadrupole mass spectrometer was used, and a portion of the gases flowing down the capillary tube entered the ionisation chamber through a differentially pumped 25 J.UU diameter orifice. The mass spectremeter was used in conjunction with an eight-channel peak selector (Finnigan Model 400-280-02) which can scan up to eight selected peaks in the mass spectrum of the sampled gases at a scan rate of 7.5 ms per channel, giving a quasi-continuous output for the intensity of each se:-lected peak. Five peaks were monitored in the low resolution mass spectrum of the product gases, at m/e values of 2, 28, 32, 43 and 44. These peaks are due predominantly to the singly charged ions H 1 +, eo+, 0 1 +, c;~+ and C0 1 + respectively. The peaks at m/e values 2, 32 and 44 can accurately be used to monitor the concentrations of hydrogen, oxygen and carbon dioxide respectively, the maximum contributions from other components in the smoke being less than 1 9/o in all cases (1) . However, the peaks at m/e values 28 and 43 are formed from more than one component. Thus, m/e = 28 is due to eo+ from carbon monoxide and a small contribution from carbon dioxide, as well as C 2 H 4 + from ethylene, while m/e = 43 is due to C 3 Ht from propane and higher hydrocarbons, and Czl{ 1 0+ from acetaldehyde and methyl ketones. The concentration of carbon monoxide was therefore obtained by solving the simultaneous equations for concentrations and intensities of the multi-component peak at m/e = 28, in a similar manner to that described previously (1) . The peak at m/e value 43 was used uncorrected to obtain the concentration of propane, and the resultant concentrations may be too high by up to 259/o. The five mass spectrometric peaks, together with the outputfrom thethermocouplemounted in the sampling probe, were monitored on .a multi-channel data logging sYstem built of CAMAC data-handling modules (Nuclear Enterprises Ltd.).
Smoking Details
The cigarette was smoked in an atmosphere of 21 Ofo (v/v) oxygen /790/o (v/v) argon inside a hollow perspex cube 2 of 140 mm side. The oxygen/argon mixture entered the cube at the bottom and left at the top, both via 112 mm diameter conical filter funnels. The lower filter funnel was loosely packed with glass wool to enhance smooth flow past the cigarette. The cigarette was smoked horizontally in the centre of the chamber, and was lit by a small, movable electrically heated wire, positioned inside the chamber. The sampling probe entered the chamber horizontally via a rubber septum, and entered the cigarette radially. The gas mixture was passed vertically through the chamber at a flow rate of 250 cm 3 s-1, equivalent to a linear velocity of 12.8 mm s-1 or 0.18 miles per hour past the cigarette. This is equivalent to a Beaufort force 0 air condition, i.e. «calm air" (6) . The cigarettes were smoked singly in the smoking chamber using a Cigarette Components Ltd. C.S.M. 10 smoking machine, taking a 35 cm 3 puff of 2 s duration, once per minute under restricted smoulder conditions. The pressure-time profile of the puff was square. The CSM 10 was modified so that while operating auto· matically on a given smoking regime, the puffing cycle could also be manually started at any point by actuating the puff cycle relays of the smoking machine. A parallel push-button switch device was used, such that one switch triggered a monostable and produced an impulse for the CAMAC system to change the data scanning frequency, while the other switch initiated a new puffing cycle on the smoking machine.
Experimental Procedure
For a given position of the probe in the cigarette, at least four replicate experiments were performed. The mass spectrometer was systematically calibrated before each replicate experiment, using known gas mixtures. A reference mark was placed on the cigarette, 12 mm from the end to be lighted. The cigarette was positioned inside the smoking chamber and the probe was inserted radially into the cigarette at the required distance from the reference mark, and to the required distance from the central axis. The hole in the cigarette paper was sealed with a minimum amount of latex solution, and the solution allowed to dry. When the 21 Ofo (v/v) oxygen in argon gas mixture had flowed through the chamber sufficiently long so that all traces of air were removed, the cigarette was lit with the electrically heated wire, and the cigarette smoked automatically for the first two puffing cycles. During the smoulder period prior to the third puff the CAMAC data logging system was initiated, taking 1 reading every five seconds. When the smouldering burn line reached the reference mark on the cigarette, the parallel push-button switch was depressed and the third puff started, and the CAMAC system commenced taking two six-channel scans of readings per second. Slight variation from experiment to experiment in the smoulder burn rate and the length of tobacco rod burnt in each puff, gave the smoulder period prior to the third puff a duration of between 55 and 65 seconds. Data logging continued for about one minute after the end of the puff. A location mange on the punmed paper tape print-out from the data logger indicated when the puff had started. In successive experiments, the probe was inserted into the cigarette for distances of 0, 1, 2, 3 and 3.5 mm from the central axis, and at distances of between -10 and + 10 mm from the line of paper burn at the start of the third puff (Table 1) . Table 1 
Data Processing
Preliminary calibration experiments showed that for all the gases determined, the peak intensity I gas concentration relationships were linear. The thermocouple e.m.f. I temperature relationship was quadratic. The calibration and experimental data from the replicate experiments for eam probe position, obtained on punmed paper tape, were processed on an off-line computer to gas concentrations and temperature. The transit times of the gases to the mass spectrometer, and the manging position ,of the cigarette paper burn line relative to the probe, during smoulder and puffing, were both accounted for. The means of the replicates were calculated at eam time interval during the smoking cycle, together with the variation at the 95 Ofo confidence limit. A second program converted the processed data from all the combined probe positions into a form suitable for plotting contours of temperature and gas concentrations at specified times during the smoking cycle. For subsequent mapping of contours, the distribution was taken as symmetrical about the central axis.
The contour distributions were plotted on a Calcomp 925/1036 drum plotter, using a general purpose contour plotting program. Preliminary comparisons indicated that the computer plotted contour distributions were essentially the same as if the plots had been done manually.
ASSESSMENT OF EXPERIMENTAL SYSTEM
The flow rate of 250 cm 1 s-1 through the smoking mamber of 140 mm side length was equivalent to a Reynolds number of 116. Thus the flow conditions inside the mamber ought to be laminar. In confirmation of this, the sidestream smoke was observed to rise from the cigarette in a very straight column. Using these flow conditions, the burn rates of the cigarette during the third puff, and in the smoulder period, were the same as when the cigarette was smoked in open air (1.29 and a mean 0.069 mm s-1 respectively). Furthermore, no decrease in the bulk concentration of oxygen in the smoking mamber could be detected as the cigarette smouldered, or when puffs were taken. The puff by puff carbon monoxide deliveries were effectively the same in the smoking mamber as when smoked in open air. Thus the presence of the smoking mamber should have no adverse effects on the results. As explained above, the full sampling system through whim the gases were withdrawn from inside the cigarette to the mass spectrometer consisted of a quartz probe inside the cigarette, a filtration unit, and a 1 m length of capillary tube to the mass spectrometer. With a flow rate of 0.12 cm 3 s-1 through the sampling system, the gases travel through the capillary tube to the mass spectrameter in 0.4 s, with the mean diffusional spreading less than 0.003 s*. The response of the full sampling system (probe + filtration unit + capillary tube) to a very fast (0.02 s) mange in gas concentration has been determined for the gases monitored in the study. The maximum differential response is obtained in 0.5 s, but in this case diffusional spreading of 0.1 s occurs, largely in the filtration unit. However, when a 0.1 s concentra-tion pulse of a known gas mixture travelled through the sampling system, 91 °/o of the full concentrations were monitored at the mass spectrometer. For 0.5 and 1.0 s pulses, 970/o and 99 °/o of the full concentrations were monitored respectively. Thus, even the fastest concentration manges can be monitored with less than a 100/o error in concentration.
In subsequent calculations, a transit time of 0.5 s for the gases to travel from the cigarette to the mass spectrometer has been used.
RESULTS
An example of some of the gas concentration profiles+ obtained before, during and following a 2-second puff, for one position of the probe inside the cigarette, is shown in Figure 1 . The 95 Ofo confidence limits of eam mean point (mean of four replicates) are also shown. These are
• The linear gas velocity through the 0.25 mm inside diameter capillary tube was 2240 mm .-•, so that the time (t) for the bulk gas to flow 1 m is 0.+1 s. In this time, the mean diffusional spreading (a, mm) of a gas of binary diffusion coefficient D (mml rl) is given by the Einsttin formula a -V21ft ( , the oxygen-deficient region of the coal is still fairly accurately defined. These variations are due predominantly to slight variations in the cigarettes used, and the inability to mount the probe into identical environments inside the cigarette for eam replicate experiment, rather than any variation in the mass spectrametric concentration determinations.
The 95 °/o confidence limits of the mean temperatures are about ± 25 °C. W~thin the limits of this variability, the gas temperature and concentration distributions inside the cigarette are symmetrical about the central axis of the cigarette.
Th~ contour distributions of temperature, oxygen, carbon monoxide, carbon dioxide, hydrogen and propane* inside the combustion coal of the cigarette, at various stages during and following the third puff are given in Figures   4 2-9. In these diagrams, serrated contours represent valleys. The sign convention of the axial distances used in these diagrams is defined in the first footnote to Table 1 . Gas-phase temperature distributions have also been obtained in the present study using a thermocouple positioned at the end of the gas sampling probe. They were· uncorrected for conduction effects along the probe, and were consequently substantially lower than those reported previously in a more definitive temperature study (3) . Consequently, the gas-phase temperature distributions illustrated in Figures 2-9 are those obtained previously. · The manges that occur in the distributions during the smoking cycle (Figures 2-9) are complex, and reflect the complex interactions of memical and physical processes that are occurring. When examining these diagrams, it must be borne in mind that they are highly averaged distributions, and that the variability limits can be fairly large. Thus details of the distributions within a given individual cigarette could be different to those illustrated. Furthermore, although the broad manges that occur in the distributions during the smoking cycle are distinct and significant, care should be exercised in assigning significance to the more erratic and highly localised manges.
The main features of these distributions are briefly summarised below, and are commented on further in the Discussion section. The central regions of the coal, in front of the paper burn line, are almost entirely devoid of oxygen, and this deficiency remains unmanged throughout the smoking cycle. During the static smoulder period, distinct high and low temperature regions for the formation of carbon monoxide and dioxide are not evident inside the coal, as is observed when the cigarette is smoked at a continuous draw of 2.0 cm 8 s-1 (1) . Throughout the 2-second puff, the level of carbon dioxide in the region of the coal corresponding to the lowest oxygen levels falls continuously, and remains constant after the end of the puff. However, towards the latter half of the puff, a distinct carbon dioxide formation region behind the completely oxygendeficient region, and roughly at the position of the paper burn line, starts to appear. The levels in this region increase sharply for about two seconds immediately the puff ends, before falling again over about the next ten seconds. The levels of carbon monoxide and hydrogen, both inside the coal and behind the coal, increase throughout the puff. Propane is formed in the coal on either side of the central axis, and its levels decrease throughout the puff. All the gas contours behind the coal are progressively .drawn further towards the mouth end of the cigarette during the puff, and retract when the puff end's. For all gases, when the puff ends the product formation/transmission balance is interrupted, resulting in a local build-up of the product in its formation region. The high concentrations extend right to the periphery of the ..... coal, especially at about + 2 to + 3 mm from the paper burn line. An examination of gas temperature and concentration distributions outside the cigarette (9, 10) suggests that this is the position where the sidestream permanent gases leave the coal. After about two seconds, diffusion processes have had time to deplete the local build-up, and within a further 10-15 seconds the contour distributions are virtually as they were before the puff. The variations in concentration with time can be seen more clearly by following the variation at a specific point inside the coal. An example is shown in Figure 10 , for a point on the central axis of the cigarette, and + 3 mm from the paper burn line. This point is not fixed in absolute space, since it moves as the cigarette burns. It always remains 3 mm in front of the paper burn line, and is thus a point whic:h rides along on the combustion wave. The curves in Figure 10 illustrate that at this point both the hydrogen and carbon monoxide concentrations increase during the puff, while the carbon dioxide level falls, and the propane level is unaffected. The level of all gases increase when the puff ends, and they then gradually fall to the levels attained during smouldering before the puff. Behind the burn line (Figure 11 ), the oxygen level drops sharply as the puff commences, decreases throughout the puff, and rises sharply once the puff has ended. Hydrogen and carbon monoxide both increase for the first 1.5 seconds of the puff, then their levels remain stationary for the remainder of the puff and the first half second of smoulder, after whic:h their levels fall. The carbon dioxide level increases sharply at the start of the puff, remains effectively constant during the puff, and increases for the first second after the cessation of the puff.
DISCUSSION

Internal Oxygen Distribution
The oxygen-deficient coal in the present puff/smoulder regime is only half the length of that obtained previously un- Variation with time of gas concentrations on central axis of clgareUe, and -2 mm from paper burn line. 1a der continuous draw conditions of 2.0 cm 3 s-1 (1) . Under continuous draw conditions the air entering the coal is more evenly distributed along the surface of the coal than during a puff, and the coal adV'ances down the tobacco rod with a constant rate and with a fairly flat combustion front along the diameter of the cigarette. However, during a puff a muc:h larger proportion of the incoming air enters the cigarette at the base of the coal, near the paper burn line (3, 11, 12) causing the eqge of the coal to burn down muc:h more than the centre. During the interpuff smoulder the centre of the coal moves down faster than the edges and this process compensates for the c:hange in shape of the coal induced during the puff. Thus the changing pattern of the advancing coal during intermittent puffing and smouldering does not allow it to ac:hieve the length attained under a continuous draw. Throughout the smoking cycle the oxygen contours in the central regions of the coal, in front of the paper-burn line, remain virtually unc:hanged. Thus most of the incoming oxygen during the puff is consumed before it can reac:h the centre of the coal, even 8 mm in front of the bum line. There is no evidence, in any of the oxygen con-. tour distributions during the puff, of any high spots of oxygen near the paper burn line, where a large proportion of the incoming air enters the coal. The rate of consumption of oxygen is therefore extremely rapid, confirming earlier conclusions (13, 14) that therate of combustion of tobacco is controlled by the rate of oxygen transport to the tobacco surface. Furthermore, the incoming oxygen is consumed so rapidly that there are only slight indications for the existence of a cone-shaped oxygen-deficient region at the badt of the coal. It is only near the periphery of the coal, at the point where the major influx of air and therefore combustion occurs, that there is any evidence of the incoming oxygen not being completely consumed. Since the rate of reaction of oxygen with tobacco is always much faster than the transport of oxygen to the tobacco, this effect must be due to the complete consumption of the reactant tobacco at this point.
A close examination of the oxygen contours, both during the puff and the smoulder period, reveals that there are small regions of relatively high oxygen concentration on the surface of the coal. This region centres at about + 4 mm from the paper burn line before the puff ( Figure   2 (b)), and gradually moves to centre at about +7 mm during the puff, where its position remains constant in the post-puff distributions. Since the paper burn line travels down the tobacco rod at 1.29 mm s -1 during the puff, and remains stationary for 15-20 seconds after the puff, the apparent movement of this oxygen high-spot is actually caused by the region remaining stationary in absolute space and the burn line moving away. Furthermore, since the paper burn line moved at a mean rate of 0.069 mm s -1 during the smoulder period, the position of the oxygen high spot of + 4 mm prior to the third puff in Figure 2 (b) means that the spot would have been at the position of the paper burn line during the second puff in the smoking cycle. Consequently, the oxygen high spot must be the position at which air entered the coal in the preceding puff .Therefore, although the consumption of oxygen is so rapid that the position of its major influx into the coal cannot be seen during a puff, the oxygen influx does leave burnt-out channels in the coal, which become evident at later stages of the smoking cycle. The region behind the coal rapidly becomes deficient in oxygen during the puff, and this deficiency is greatly reduced within 10-15 seconds of the puff's ending. The smoking conditions employed in the present study used restricted smoulder, so that the reduction in oxygen deficiency behind the coal must be due to inward diffusion via the paper. An examination of consecutive sets of oxygen contours after cessation of the puff suggests that much of the incoming oxygen influxes within about 6 mm behind the paper burn line.
Combustion and Thermal Decomposition Regions Inside the Coal
It is known that both carbon monoxide and carbon dioxide are formed by thermal decomposition and combustion of tobacco (15) (16) (17) (18) . However, inside the coal, under statically smouldering conditions, distinct high and low temperature regions for the formation of carbon monoxide and dioxide are not observed, in contrast to the situation under continuous draw conditions (1) . The much shorter length of the coal under the present smoking regime has merged the two temperature regions. However, during the puff and post-puff smoulder, two distinct regions for carbon dioxide do emerge, although for carbon monoxide they remain virtually coalesced together over the whole smoking cycle. Throughout the puff, the level of carbon dioxide in the region of the coal corresponding to the lowest oxygen levels falls continuously, and remains level after the end of the puff. This is carbon dioxide formed mainly by combustion. However, towards the latter half of the puff, a distinct carbon dioxide formation region roughly at the position of the paper burn line starts to appear, and the levels in this region increase sharply for about two seconds immediately the puff ends. formation region centering at an axial pos1t1on of + 0.5 mm from the paper burn line is formed by the thermal decomposition of tobacco. The formation region at + 8 mm must therefore be due to tobacco combustion.
For carbon monoxide, on the other hand, see Figure 13 , the thermal decomposition region is not resolved from the combustion region. Furthermore, at this heating rate, little of the high-temperature thermal decomposition carbon monoxide is evolved, as discussed previously (19) . The levels of carbon monoxide in all regions· inside the coal increase throughout the puff (Figures 2 to 6, 10 and  11 ). In the oxygen-deficient interior of the coal, this is accompanied by a decrease in carbon dioxide, and so could be due at least partly to the carbonaceous reduction of carbon dioxide to carbon monoxide. This reaction can be shown to proceed at an appreciable rate inside the coal, as follows. Using results obtained previously (14) , the rate of loss of carbon dioxide (~J.mol s - 1 ) due to its reaction with tobacco to give carbon monoxide can be expressed as: For a large proportion of the puff, the mean concentration of carbon dioxide in the centre of the combustion coal is approximately 12 Ofo (v/v) (Figures 3 to 6 ), the mean gas phase temperature is approximately 700 °C and the mean solid phase temperature is approximately 750 °C (3). Thus, assuming ideal gas behaviour, this corresponds to a carbon dioxide concentration of 1.5 !J.MOl cm-3 inside the coal. Thus the rate of reduction of carbon dioxide is 5.7 !J.MOl s -1 at 700 °C (the gas phase tempera- -----: CO formed by thermal decomposition, predicted from pyrolysis model (right axis).
ture) and 10.4 11mol s-1 at 750°C (the solid phase temperature). Clearly, both these rates are high compared with the concentration of available carbon dioxide.
SUMMARY
Internal contour distributions for gas temperatures and for the concentrations of carbon monoxide, carbon dioxide, hydrogen, propane and oxygen have been determined at successive times before, during and after a puff of a burning cigarette. The cigarette was smoked in an atmosphere of 21 Ofo (v/v) oxygen in argon. The gases were withdrawn from the cigarette through a small sampling probe and filtration unit, and analysed using a quadrupole mass spectrometer. The contour distributions show that the gas formation and transmission processes occurring in the coal, and their variation during the smoking regime, are complex. The interior of the coal is almost entirely devoid of oxygen. The consumption of oxygen is so rapid that the position of its major influx into the coal, near the paper burn line, cannot be seen on the contour diagrams during a puff. However, the oxygen influx during the puff leaves burnt-out channels in the coal which become evident at later stages in the smoking cycle. When the puff ends, the product formation/transfer balance is interrupted, resulting in a local build-up of the product in its formation region. This local build-up reaches a maximum at 0.5-1.0 seconds after the end of the puff, after which time diffusion processes deplete the level. During the static smoulder period, distinct high and low temperature regions for the formation of carbon monoxide and dioxide are not evident inside the coal. However, towards the latter half of the puff, a distinct carbon dioxide formation region starts to appear behind the completely oxygen-deficient region. Application of the pyrolysis computer model, developed previously, confirms that this second region is a thermal decomposition region, and shows that such a region for carbon monoxide is not resolved from the combustion region. Les zones de distribution mettent en evidence la complexite des processus de formation et de migration des gaz dans la braise, ainsi que de leur variation pendant le fumage. L'interieur de la braise est presque entihement depourvu d'oxygCne. La consommation de l'oxygCne est si rapide que l'endroit principal de sa penetration dans la braise, prCs de la ligne de combustion du papier, n'est pas visible sur le diagramme de zones pendant la bouffee. Cependant, l'oxygCne affluant pendant la bouffee laisse des canaux de combustion dans la braise qui sont visibles a un stade ulterieur du cycle de bouffee. A la fin de la bouffee, l'equilibre entre la formation des produits et leur transfert dans la fumee est rompu, ce qui provoque leur accumulation clans la zone de formation. Cette accumulation atteint son maximum 0,5-1,0 secondes aprCs la fin de la bouffee, puis elle decroh par un processus de diffusion.
ZUSAMMENFASSUNG
Durant la combustion libre, on n'observe pas, a l'interieur de la braise, de zones distinctes de temperatures 16 e!evee et basse de formation de monoxide et de dioxide de carbone. Cependant, vers la seconde moitie de la bouffee, une zone distincte de formation de dioxide de carbone se met a apparahre a l'arriCre de la zone depourvue d'oxygCne. Le modCie de pyrolyse simu!ee par ordinateur, mis au point precedemment, confinne que cette seconde zone est une zone de decomposition thermique, tandis que la region de formation du monoxide de carbone se confond avec la zone de combustion proprement dite.
